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CLAIMS 

We claim: 

1 LA method for pausing a transfer of data, the method comprising the steps 

2 of: 

3 establishing at least one threshold value; 

4 determining a number of errors detected in the data being transferred; 

5 comparing the number of errors with the at least one threshold value; and 

6 pausing the transfer of data when the number of errors exceeds the at least one 

7 threshold value. 

2 i 2. The method of claim 1 , wherein the step of establishing at least one 

'0 2 threshold value comprises establishing a full error threshold value that designates a 

■y 3 maximum number of allowable full errors in a codeword of the data being transferred and 

l M 4 an erasure threshold value that designates a maximum number of allowable erasures in 

5 said codeword. 

i 3 . The method of claim 2, wherein the step of determining the number of 

O 2 errors comprises determining the number of full errors and erasures in the codeword. 

m 

1 4. The method of claim 3, wherein the step of comparing comprises: 

2 comparing the number of full errors with the full error threshold value; and 

3 comparing the number of erasures with the erasure threshold value. 

1 5. The method of claim 2, wherein the full error threshold value and the 

2 erasure threshold value are established at levels below maximum levels at which an ECC 

3 decoder is capable of detecting and correcting errors. 

1 6. A method of claim 1 , wherein the step of pausing the transfer of data 

2 comprises preserving the state of the data at the time of the pausing. 
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1 7 . The method of claim 1 , wherein the step of establishing at least one 

2 threshold value comprises setting at least one level at which the errors in said codeword 

3 are recoverable. 

1 8 . The method of claim 7, further comprising the step of sparing the locations 

2 that contain recoverable errors. 

1 9. A system for pausing a transfer of data, the system comprising: 

2 means for providing a full error threshold value; 

i , 3 means for determining the number of full errors in data being transferred from a 

O 4 data storage means; 

J5 5 means for comparing said number of full errors with said full error threshold 

L t 6 value; and 

W 7 means for pausing the transfer of data when said number of full errors exceeds 

OS 

m 8 said full error threshold value. 

Q 1 10. The system of claim 9, further comprising means for determining the 

Q 2 number of erasures in said data being transferred from said data storage means. 

1 11. The system of claim 10, further comprising means for comparing said 

2 number of erasures with an erasure threshold value. 
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1 12. The system of claim 1 1 , wherein said means for pausing comprise means 

2 for pausing said transfer of data when said number of erasures exceeds said erasure 

3 threshold value. 

1 13. The system of claim 9, wherein said means for determining is configured 

2 in hardware and a data path along which the data is transferred contains no processor. 

1 14. The system of claim 9, wherein the data is transferred as part of a read 

2 command. 

1 15. The system of claim 9, wherein the data is transferred as part of a verify 

2 command. 

1 1 6. A computer program stored on a computer-readable medium, the computer 

2 program comprising: 

3 logic configured to establish a full error threshold value and an erasure threshold 

4 value; 

5 logic configured to determine the number of full errors and the number of erasures 

6 in a codeword transferred from a data storage device to a host requesting one of a read 

7 command and a verify command; 

8 logic configured to compare said number of full errors with said full error 

9 threshold value; 

10 logic configured to compare said number of erasures with said erasure threshold 

1 1 value; 

12 logic configured to pause the transfer of data if said number of full errors or 

13 erasures exceeds said full error threshold value or said erasure threshold value, 

14 respectively. 

1 17. The computer program of claim 1 6, further comprising logic configured to 

2 interrogate registers which contain the data during the pausing of the transfer of data. 
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1 1 8. A circuit for detecting errors in data and determining when to pause a 

2 transfer of the data and initiate an interrupt routine, the circuit comprising: 

3 a host interface in communication with a host that outputs requests for data 

4 transfer procedures; 

5 an error correcting code (ECC) encoder/decoder in communication with said host 

6 interface, said ECC encoder/decoder configured to detect and correct errors in a 

7 codeword being transferred; 

8 a storage device interface in communication with said ECC encoder/decoder and a 

9 data storage device, said data storage device configured to store said codeword that is 

10 transferred to said host in response to said request; and 



M; 1 1 an interrupt initiation circuit in communication with said ECC encoder/decoder; 

p 12 the interrupt initiation circuit comprising: 

;*? 13 a processor; 

S| 14 an erasure threshold register configured to store a first threshold value; 

jSj 1 5 a full error threshold register configured to store a second threshold value; 

n m 1 6 a first comparator configured to compare said first threshold value with a 

y 1 7 number of erasures detected by said ECC encoder/decoder, said first comparator further 

j5 1 8 configured to output an erasure indication that indicates whether or not said number of 

; r! 19 erasures exceeds said first threshold value; 

j ~# 

20 a second comparator configured to compare said second threshold value 

21 with a number of full errors detected by said ECC encoder/decoder, said second 

22 comparator further configured to output a full error indication that indicates whether or 

23 not said number of full errors exceeds said second threshold value; and 

24 logic circuitry configured to receive said erasure indication, said full error 

25 indication, and a status indication from said ECC encoder/decoder, said logic circuitry 

26 being further configured to process the received indications in response to a configuration 

27 request from a configuration register, said logic circuitry being further configured to 

28 initiate an interrupt of the processor that pauses the data transfer when the received 

29 indications meet criteria set by said configuration request. 
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1 19. The circuit of claim 1 8, wherein said first and second threshold values are 

2 established by said processor. 

1 20. A method for determining when to pause the transfer of data, the method 

2 comprising: 

3 establishing a full error threshold value; 

4 establishing an erasure threshold value; 

5 decoding a codeword being transferred from a data storage device; 

6 indicating whether the codeword contains any errors; 

7 determining the number of full errors; 
q 8 determining whether the number of full errors exceeds the full error threshold 

9 value; 

1 0 interrupting a processor and pausing the transfer of data if the number of full 

iii 

1 1 errors exceeds the full error threshold value; 
;IL 12 determining the number of erasures; 

m 1 3 determining whether the number of erasures exceeds the erasure threshold value; 

m 1 4 interrupting the processor and pausing the transfer of data if the number of 

15 erasures exceeds the erasure threshold value. 

Ill 
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